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SPATIAL RELATIONSHIPSAMONGYOUNGCERCOCARPUSLEDIFOLIUS
(CURLLEAF MOUNTAINMAHOGANY)

Brad W. Scliultzl, Kohin J. Tausch^, ami Paul T lueller^

AusTKACT. —Tilis stiul\ anaK/.t'd spatial location patterns of Cercncarpiis ledifoliiis Nutt. (cnrllcai nionnlain

niali()gan>) plants, classified as current-year seedling, estahlislied seedling, juvenile, and inmiatuie indi\ iduals, at a cen-

tral Nevada stncK site. Most current-year seedlings were located in mahogany stands in wliicli large, niatiue individuals

had the greatest ahundance. These stands had greater litter cover and a thicker layer of litter than areas with few cur-

rent-\'ear seedlings. Most estahlislied young Cercocarpiis were located in adjacent Artemisia tridentata ssp. vaseyana

(mountain big sagebrush) communities, or in infrequent canopy gaps between relatively few large, mature Cercocarpus.

Wediscuss potential roles of plant litter, root growth characteristics, nurse plants, and herbivoiy in the establishment

and renewal oi Cercociirpiis connmmities.

Key words: Cercocarpus, litter iiuniiitaiii inalio^dny, seedlin<j„ reeruifinent. spatial relationships, maturity elass.

Cercocarpus k'difolius Nutt. (curlleaf moun-
tain niahogan)'; hereafter Cercocarpus) is a

desirable browse species in the Intermountain

West (Smith 1950, Smith and Hubbard 1954,

Hoskins and Dalke 1955). Attempts to revege-

tate wildhfe hal)itat with Cercocarpus have had

httle success. Commonproblems have been

competition from annual weeds (Holmgren

1954), sensitivity to host and drought (Plum-

mer et al. 1957, 1968), slow growth (Plummer

et al. 1957), and impaired germination (Liacos

and Nord 1961, Young et al. 1978).

Cercocarpus does not sprout from root

crowns following removal of the canopy

(Ormiston 1978, Austin and Urness 1980).

Reproduction must occur from seed. Limited

research has addressed the structure of Cerco-

carpus stands (Scheldt 1969, Duncan 1975,

Davis 1976, Davis and Brotherson 1991) or

how stand structure may influence regenera-

tion. Except for Duncan's (1975) work in Mon-
tana, past studies concluded that most stands

have few young Cercocarpus and that older

individuals have the greatest abundance. These

studies (Scheldt 1969, Duncan 1975, Davis

1976, Davis and Brotherson 1991) also found

few seedlings, low seedling survival, and irreg-

ular seed production (Plummer et al. 1968).

The few current-year Cercocarpus seedlings

that emerge apparently have rapid elongation

of their taproot (0.97 m after 120 days; Dealy

1975). Rapid root growth should benefit Cerco-

carpus seedlings in the Great Basin, where a

semiarid climate predominates. Previous stud-

ies indicate land managers require additional

information about 2 processes in Cercocarpus

communities: (1) the dynamics of current-year

Cercocarpus seedlings in relationship to the

rest of the vegetative community, and (2) con-

ditions that permit current-year seedlings and

established yoimg Cercocarpus to be recruited

into the population structure.

Schultz et al. (1991) presented the first pre-

dictive relationships about the structure of

Cercocarpus stands. Their study in western and

central Nevada found that mean Cercocarpus

crown volume had a significant (F < 0.05) in-

verse relationship (r^ = 0.78) with density of

Cercocarpus in established seedling, juvenile,

and immature maturity classes. Schultz (1987)

also found that Cercocarpus canopy cover and

mean Cercocarpus crown volume had signifi-

cant (P < 0.05) positive correlations with den-

sity of cuiTcnt-year Cercocarpus seedlings. This

dichotomy, along with other patterns observed

by Schultz (1987), may offer valuable insight

into the regeneration of Cercocarpus stands.

Additionally Schultz (1987) observed that (1) lo-

cations with large canopy gaps between widely

scattered mature indi\'iduals generally had

more Cercocarpus in established seedling,

juvenile, and immature maturity classes than
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did locations with small canopy gaps; (2) loca-

tions with small canopy gaps, and hence

greater Cercocarpus canopy cover and crown

volume, had a greater abundance of young

Cercocarpus in adjacent Artemisia tridentata

ssp. vaseyana (mountain big sagebrush) com-

munities; (3) established Cercocarpus in the

Artemisia community were often rooted under

the protective canopy of another shrub or

shrub skeleton; and (4) most current-year Cer-

cocarpus seedlings were found where thick

plant litter had accumulated under mature

Cercocarpus. Table 1 summarizes differences

(patterns) in Cercocarpus stand stiaicture from

locations in western (Peavine Mountain) and

central (Shoshone Range) Nevada. Table 2 de-

fines die maturity classes mentioned through-

out this study.

Based on observations about the spatial

location of cun'ent-year Cercocarpus seedlings

and established Cercocarpus in the youngest

maturity classes, we implemented a brief de-

scriptive study on the Shoshone Range in cen-

tral Nevada to quantify the spatial distribution

of current-year Cercocarpus seedlings and Cer-

cocarpus in established seedling, juvenile, and

immature maturity classes. We integrate data

fi-om this study the Schultz et al. (1990, 1991)

studies about stand structure, which were con-

ducted at the same location as this study, and

other relevant literature to describe possible

processes, mechanisms, or factors that influ-

ence survival of current-year Cercocarpus seed-

lings and their subsequent recruitment into

established seedling, juvenile, and immature

maturity classes. Our goal is to stimulate diought

that can guide research about the regeneration

of this desired browse species.

Methods

Initial measurements describing the struc-

ture of Cercocarpus stands occurred on the

Shoshone Range and Peavine Mountain in

June and July 1985. Relevant results are pre-

sented in Table 1. Measurements describing

the spatial location of indixiduals in current-

year Cercocaiyus seedling, established seedling,

juvenile, and immature maturity' classes were

made on the Shoshone Range in early August

1985. Abundant rainfall in central Nevada dur-

ing June and July allowed current-year Cerco-

carpus seedlings to sui'vive until we initiated

this study. Similar data could not be collected

from Peavine Mountain in western Nevada

because a diy spring and summer resulted in

the early desiccation and disappearance of

most Cercocarpus seedlings.

Seven 1 X 40-m belt transects (BT) were

located at 4 of the 13 Cercocarpus stands in the

Shoshone Range measured by Schultz et al.

(1990, 1991). None of the BTs were placed in

study plots sampled by Schultz et al. (1990,

1991; also described in Schultz 1987) because

those study plots were located in the interior of

the stands, not near the ecotone with the adja-

cent Artemisia community. The 4 stands sam-

pled were selected because (1) they were near

access roads and time was limited, and (2) their

respective topographic positions allowed at

least 1 transect (of the 7) to be located at each

cardinal aspect.

The following criteria were used to select

transect locations: (1) a Cercocarpus stand dom-

inated by mature individuals was present, (2) a

shaip ecotone existed between the Cercocarpus

stand and adjacent Artetnisia communitx; (3)

the transect remained on the same landform

T.\BLE 1. Mean values for stnictural characteristics of Cercocarpus communities fiom 2 mountain ranges in western and

central Nevada (data from Schultz 1987, Schultz et al. 1990). Mean values in the same column follow ed In- the same letter

are not significantly different {P < 0.05).

Mountain

range
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Table 2. Cercocarpiis niahirih' classes. Descriptions were

dcNeloped from a reconnaissance of Ceixocarpus stands

near Reno, N\;

Tablk 3. Elevation, slope, and aspect of each belt tran-

sect in which count data were obtained.

CiHTent-year

seedling

Estahlislietl

seedling

Ju\enile

Immature

Young-mature

Mature

0\'er-matine

Germinated during tlie current grow ing

season; usually has 4 lea\ es.

Plants > 1 yvM' ol age; 2-7 mmhasal

diameter; smooth hark; ma\ he u]) to

30 cm tall; S or i.. .^' leaxcs.

Young plants >7 nun hasal diameter;

smooth hark; plants to HOcm tali.

^oung plants >1.25 cm hasal diameter;

smooth hark; plants to 1.5 m tall.

Cracked hark; 1.5-3.0 m tall; crown

broadened; ma\' be nuiltistemmed from

base; not suppressed by adjacent larger

mountain mahogany plants.

Cracked bark; wide full crown; few dead

branches; may have several stems from

base; >3 m tall.

Cracked bark; ma\' be multistemmed;

numerous dead branches; ma)' be >3 m
tall; frequentK suppressed by adjacent

larger mountain mahogany plants.

and had the same aspect throughout its length,

and (4) all transects located in the same stand

were 40 mor more apart. Table 3 describes the

elevation, slope, and aspect of each transect.

Cercocarpiis in the Shoshone Range are largely

restricted to the Fo.xmount soil seiies (Carol Jett

personal communication), which is a gravelly

loam (specifically, a Loamy- skeletal, mixed Topic

Cryboroll). This soil is well drained and moder-

ately permeable. Depth to a paralithic contact

averages 60-100 cm.

All transects were located such that 20 m
occurred in the Cercocarpiis stand and 20 m in

the adjacent Artemisia community. Each tran-

sect was divided into forty 1 X 1-m quadrats.

Every Cercocarpiis rooted in each quadrat was

classified by maturity class. For Cercocarpiis in

established seedling, juvenile, and immature

maturity classes, we determined whether the

plant was rooted under the protective canopy

of a live or dead shrub.

Distribution of current-year seedling, estab-

lished seedling, juvenile, and immature Cerco-

carpiis was summarized for 10 classification

categories (populations). These were (1) the

number of Cercocarpiis in current-year seed-

ling, established seedling, juvenile, and imma-
ture maturity classes rooted in either the Cer-
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Table 4. Number of cunent-year seedling, establislied seedling, juxenile, and immature mahogany rooted in Cercocar-

piis (CER) stands dominated by mature individuals, and in adjacent Artem/sifl (ART) communities. Within each maturity

class, total values between community types with different letters are significantly different (P < 0.05).
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Table 5. The number of established seecHin^, juvenile,

and ininiatiue Ccrrocarpiis rooted under and not under

another sliiiib or sluiib skeleton. Siuniliianee le\t'l is /' <

0.10.

Transeet
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